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Pboblem. — Br S. W. Salmon, Mount Oiave, N. J.— To find the great- 
est strain on the braces and counter-braces of a truss, produced by the 
passage over it of a load of uniform weight (q) per unit ot length, and of 
length (I) equal to the length of the truss. 

Let (he load pass] 
from A to £ along the] 
lower chord. Let S —\ 
the strain on any brace! 
produced by the pas-| 
sage of the load; 11$ 
the horizontal component of the force producing the strain; and <p ihe 
angle which the brace makes with the horizontal. Then 

H 




S= 



cos^' 



Take any panel F C D E. Let A 0= a, A D = ft, OF = y>, DE = 
y", ffl = horizontal force at F, and R" = horizontal force at E. Then 
H. = S' — H". When a part of the load of length x has passed on the 
chord, the reaction of the abutment at B is 

go? 
IT 

Three different expressions may be obtained for H. 1st, when #<«; 2d, 

when j»>a and <ft, and 3d. when *>ft. The 1st and 3d expressions have 

no maximum value. In the 2d case, by taking the moments around D 

we find 

H» — g ( l — fy" 2 - 
2 I y" » 



taking the moments around O, we find 



R 






X- 



a x 2 
"27 



2/' 



Hence H= H' — H" 






(1) 



Put«= ± f .(ax—%£- 

y'\ 2 1 



a 2 \ (l — b)x 2 

YJ~ 2T^~ =amaxzmum - 



82 — 



j^.rr f ,.• du a ax (I — b)x n 

Differentiating, = _ _ . — — _v__^L_ — 0. 

a so y' by' I y" 



aly" 



d % u a l—b 

dx 2 I y' I y 



u ■> 



which, being negative, indicates a maxi urn. 

Substituting the above value of a? in (1) we find the max. value of U 



qgi f (l-q)y" -(l -b)y> \ 

2 \ay'y" + (l-t>)y>*) ' 
• . the max. value of S 

= ? ffl2 ({ l-d)y"-{l-b)y' \ 

2 cos 0\ a y> y" + (I — b)y f * J' 
If the top chord be straight, y' = y" = A, and 
a q a 2 I b — a 



(2) 



q a 2 I b — a \ 
2 A cos <fi\i — (b — a))' 



Let y' and y" be ordinates of a parabola whose axis is vertical. The 
equation of a parabola referred to rectangular co-ordinates, A being the 
origin, and A the ordinate of its highest point, is 

y = ** (I z-x*).-. y'= ^ (la - a*) and y" = ** (lb - ¥). 
Substituting these values of y' and y" in (2) 

N= Z*( b ~ a ) 

8k\l + b — a) 

which is constant if (b — a) be constant, that is, if the panels be of equal 
length. 

. g— g? 2 / I — a \ 
8 A cos ^U + 6 — a)' 

If the truss sustains also a load uniformly distributed along the lower 
chord, then, when the upper chord is straight, 

S= ^L* (>=")+ - 9 ~*-jUl b-V)-(la- *)] 
2 A cos (f>\l — b + a/ 2 A cos <p v ; v /J 

where p = the weight per unit of length of the uniform load. 



